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I.  INTRODUCTION 

In September 2000, U.S. Environmental Protection Agency Region VII (EPA) notified the 

Missouri Department of Natural Resources (MDNR) that several items contained within 
Missouri�s Water Quality Standards were inconsistent with the intent of the Federal Clean 
Water Act of 1972 (CWA).  EPA noted that MDNR�s limited designation of streams for 
swimming uses was inconsistent with the CWA.  Section 101(a)(2) of the CWA establishes as a 

national goal �water quality which provides for the protection and propagation of fish, 
shellfish, and wildlife and recreation in and on the water,� wherever attainable.  This goal 

presumes that all waters should be suitable for fishing and swimming unless these uses are 
unattainable per Title 40 Code of Federal Regulations (CFR) Section 131.10.  The MDNR 

currently designates only 10% of Missouri�s classified waters as having Whole Body Contact 
Recreation (WBCR) uses (swimming).  

 
In response to concerns raised by EPA, MDNR is proposing WBCR use designation of all 

classified waters listed in State regulations.  However as allowed by Federal regulations, a Use 
Attainability Analysis (UAA) may be conducted to determine if WBCR use is an appropriate and 

attainable use for a specific waterbody.  
 

A UAA is a structured scientific assessment of the factors affecting use attainment, which may 
include physical, chemical, biological, and economic factors.  If a designated use is not an 

existing use attained on or after November 28, 1975, one of the following attainability factors 
must justify the removal or downgrading of a designated use (from 40 CFR 131.10(g)): 

 
(1)  Naturally occurring pollutant concentrations prevent the attainment of the use; 

 
(2)   Natural, ephemeral, intermittent, or low flow conditions or water levels prevent the 

attainment of the use, unless these conditions may be compensated for with sufficient 
volume of effluent discharges without violating State water conservation requirements 

to enable uses to be met; 
 

(3)   Human caused conditions or sources of pollution prevent the attainment of the use 
and cannot be remedied or would cause more environmental damage to correct than 
to leave in place; 

 
(4)   Dams, diversions, or other types of hydrologic modifications preclude the attainment 

of the use, and it is not feasible to restore the waterbody to its original condition or to 

operate such modifications in a way that would result in the attainment of the use;  

 
(5) Physical conditions related to the natural features of the water body, such as lack of 

proper substrate, cover, flow, depth, pools, riffles, and the like unrelated to water 
quality, preclude attainment of aquatic life protection uses; or 

 
(6)    Controls more stringent than those required by Title III Sections 301 and 306 of the 

CWA would result in substantial and widespread economic and social impact.  
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MDNR, in cooperation with State, Federal, Municipal, and private entities, developed a 

recreational UAA protocol for Missouri waters (MDNR 2004).  This recreational UAA framework 
addresses use attainability factors that may allow removal or downgrading of WBCR uses for 
specified water body segments.  Missouri WBCR UAAs may include, but are not limited to:  
field observations of swimming areas, sampling for pathogenic indicator bacteria, and 
interviews of nearby residents to determine historic recreational use.   
 
The Metropolitan St. Louis Sewer District (MSD) is interested in determining whether or not 
WBCR is an existing or attainable use for River des Peres.  Ongoing combined sewer overflow 

(CSO) control planning efforts must be founded on realistic and achievable goals for area 
receiving waters.  MSD is concerned about potentially expending excessive public finalncial 
resources in pursuit of a WBCR goal if it is not attainable.  To address these concerns, River des 
Peres, a classified tributary to the Mississippi River receiving urban runoff and CSO discharges, 

was evaluated for existing, potential, and attainable WBCR uses.  Field surveys were conducted 
in October 2004.  The assessment described herein is expected to meet or exceed the 

requirements set forth by MDNR in available UAA protocols for evaluating recreational uses. 

II.  STUDY AREA 

The 1.0 mile segment of River des Peres (Figure 1) upstream of the Mississippi River is a Class 
�P� Water of the State while an additional 1.5 miles further upstream is classified as Class �C� 
(Blunt 2004).  Beneficial uses currently designated for River des Peres include:  Protection of 

Warm-Water Aquatic Life, Livestock and Wildlife Watering, and Human Health Protection (Fish 
Consumption and Secondary Contact Recreation).  Draining an urbanized watershed in 

southern St. Louis County and a large section of St. Louis City, land uses of River des Peres are 
64% residential, 11% institutional, 7% commercial, 6% industrial, 5% vacant, 3% recreational, 

and 3% public (SSPC 2002).  Overall, the River des Peres watershed is composed of 
approximately 34% impervious area (SSPC 2002).  The River des Peres watershed is contained 

within the larger Cahokia-Joachim catchment (8-digit HUC 07140101) and State-assigned 
waterbody identification numbers are 1710 and 1711 for the Class P and C segments, 

respectively. 
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III.  METHODS AND MATERIALS 

Procedures developed by MDNR for conducting WBCR UAAs were the primary reference for 
this study (MDNR 2004).  In summary, MDNR UAA procedures contain the minimum elements 
listed below: 
 

Surveys should generally be conducted during the regulatory recreational season (April 
1 to October 31); 

Surveys should be conducted during baseflow conditions; 

Recreational assessments should be performed at a minimum of three publicly 
accessible sites along the stream reach of interest; 
All sites shall be marked on a 1:24,000 U.S. Geological Survey (USGS) topographic map; 

A photographic record should be prepared for each site that includes upstream and 
downstream views, in addition to any evidence of observed or potential recreational 
uses; and 
Interviews of persons present during the time of survey and nearby-residents. 

 
In addition to MDNR site characterization requirements, MEC Water Resources, Inc. (MEC) staff 
collected systematic stream hydrogeometry and riparian corridor information at twenty-two 
evenly spaced sites along classified reaches of River des Peres (Figure 1).  During the surveys 
MEC interviewed nearby residents, employees, Missouri Stream Team representatives, 
members of the River des Peres Watershed Coalition, and individuals observed near River des 
Peres for information regarding personal, observed, and anecdotal recreational uses of River 
des Peres. 

IV.  RESULTS AND DISCUSSION 

The following discussion is provided to aid decision-makers in evaluating appropriate 
recreational uses for River des Peres.  Although summarized in the following paragraphs, raw 
data collected during the survey are contained in Appendix A along with field data sheets 
(Data Sheets A and B1) and photographs required by MDNR UAA protocols  

Twenty-two sites along a 4.5 mile section of River des Peres (Figure 1) were surveyed on 
October 20, and 21, 2004 using methods referenced and described in Section III.  Surveys were 
conducted during baseflow conditions as evidenced by streamflow data from USGS gage 
station River des Peres at St. Louis, MO (Figure 2).  Average streamflows at the St. Louis gage 
were 6.8 and 5.0 cubic feet per second (cfs) on October 20 and 21, 2004, respectively.  An 
instantaneous open channel flow measurement taken by MEC staff on October 21 at Site #1 
(4.9 cfs) agrees with the USGS daily average estimate.  A higher measurement (5.3 cfs) taken 
downstream of the gage on October 21, near the confluence of Gravois Creek, could be 
attributed to higher antecedent flows reaching downstream segments.  Flow conditions 
observed during the study would not have precluded or limited recreational usage.  Lateral 
transect depth measurements are provided in Appendix B.   
 
Field surveys were conducted during the recreational season, as recommended by MDNR 
protocol.  Weather conditions during the survey were stable, with mean daily air temperatures 
of 54oF and 58oF on October 20 and 21, respectively.  Cooler temperatures may have limited
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the appeal of recreational activities within River des Peres to an unknown extent.  However, 
results from interviews are expected to reveal any recreational usage that may not have been 
directly observed by MEC staff during field surveys. 
 

Twenty-two sites along a 4.5 mile segment of River des Peres were assessed for existing, 
potential, and attainable recreational uses.  All sites are located near the southern boundary of 
the City of St. Louis.  Photographs taken during the survey are included in Appendix A.   
 

Landscapes near unclassified reaches of River des Peres are primarily urban residential and 
commercial/industrial. City parks, walkways, and fencing intermittently border riparian areas 
adjacent to the River des Peres stream channel (Table 1).  Steep streambanks are sparsely 
vegetated and lined with concrete.  The streambed is lined with rip-rap. 
 
Baseflows are transported in small subchannels within the larger trapezoidal channel.  Mean 
depth from nine representative transects was 0.6 ft. while the maximum observed depth was 
2.1 feet at Site #1 (Table 2).  Channel substrate is a mixture of cobble, gravel, sand, and 
concrete with localized deposits of fine sediment.  Waters were clear to slightly gray in color.  
 
The presence of roads, all terrain vehicle (ATV) and equipment tracks, and discharge structures 
were the only signs of human activity within unclassified reaches of River des Peres.  MSD 
contractors routinely utilize ATVs to perform various services, likely resulting in the observed 
ATV tracks.  The observed equipment tracks were made by tracked equipment presumably 
used for channel maintenance.  MEC staff did not directly observe recreational uses in or along 
these stream segments during the October surveys. 
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City Park, Steep Slopes, 

Urban Areas, Walkway
None

Roads, Discharge 

Structure

Cobble, gravel, 

sand,mud 

Concrete Lined Banks, 

Rip-Rap Bed
City Park, Steep Slopes, 

Urban Area, Walkway
None

Roads, ATV Tracks, 

Discharge Structure

Cobble, gravel, sand, 

concrete

Concrete Lined Banks, 

Rip-Rap Bed

City Park, Steep Slopes, 

Urban Area, Fencing
None

Service Roads, Bulldozer 

Tracks, Discharge 

Structure

Cobble, gravel, sand, 

concrete

Concrete Lined Banks, 

Rip-Rap Bed

City Park, Steep Slopes, 

Urban Area, Fencing
None

Service Roads, ATV Tracks,

Discharge Structure

Cobble, gravel, sand, 

mud, concrete

Concrete Lined Banks, 

Rip-Rap Bed

City Park, Steep Slopes, 

Urban Area, Cemetary
None

Service Roads, ATV Tracks,

Discharge Pipes

Cobble, gravel, sand, 

concrete

Concrete Lined Banks, 

Rip-Rap Bed

Steep Slopes, Urban Area None
Roads, ATV Tracks, 

Discharge Structure

Cobble, gravel, sand, 

concrete

Concrete Lined Banks, 

Rip-Rap Bed, Willows

City Park, Steep Slopes, 

Urban Area
None

Roads, ATV Tracks, 

Discharge Structure

Cobble, gravel, sand, 

concrete

Concrete Lined Banks, 

Rip-Rap Bed, Willows

Steep Slopes, Urban Area None
Roads, ATV Tracks, 

Discharge Structure

Cobble, gravel, sand, 

concrete

Concrete Lined Banks, 

Rip-Rap Bed

Steep Slopes, Urban Area None
Service Roads, Discharge 

Structure

Cobble, gravel, sand, 

concrete

Concrete Lined Banks,  

Rip-Rap Bed  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Transect Mean Depth Maximum Depth
(#) (ft.) (ft.)

Site #1 0.71 2.05
Site #2 0.78 1.10
Site #3 0.49 0.80
Site #4 0.38 0.72
Site #5 0.49 1.00
Site #6 0.45 0.85
Site #7 0.45 1.00
Site #8 0.62 1.20
Site #9 0.69 2.00

Unclassified Reach 0.56 2.05
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Landscapes near the intermittent, Class C reaches of River des Peres are primarily urban 
residential with localized industrial areas at Site#16.  City parks, walkways, and fencing were 
absent along riparian areas adjacent to the River des Peres stream channel (Table 3).  Steep 
streambanks are sparsely vegetated and lined with concrete.  The stream bed is lined with rip-
rap. 
 
Baseflows are transported in small subchannels within the larger trapezoidal channel.  The 
mean water depth from seven representative transects was 0.8 ft. while the maximum 
observed depth was 1.9 feet at Site #14 (Table 4).  Although not representative of the 
assessment reach, a localized pool with water depths too deep to measure (>3 feet) was 
observed near Site #15.  This pool is a result of scour from wet weather discharges and should 
be mitigated by MSD with ongoing channel maintenance efforts to prevent further scouring 
and stream instability.  Channel substrate within these stream reaches is a mixture of cobble, 
gravel, sand, and concrete with localized deposits of fine sediment.  Waters were observed 
clear to slightly gray in color. 
 
The presence of roads, pull-offs, ATV tracks, and discharge structures were the only signs of 
human activity within Class C reaches of River des Peres.  MSD contractors routinely utilize 
ATVs to perform various services, likely resulting in the observed ATV tracks.  MEC staff did not 
directly observe recreational uses of these stream segments during the October surveys.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Urban Areas None
Roads, Discharge 

Structures, Service Roads
Cobble, gravel, sand

Some vegetation, concrete 

banks and rip-rap bed

Steep Slopes, Urban 

Areas
None

Roads, ATV tracks, 

Discharge Structures
Cobble, gravel, sand

Some vegetation, concrete 

banks and rip-rap bed

Steep Slopes, Urban 

Areas
None

Roads, Discharge 

Structures 
Sand, gravel, cobble

Some vegetation, concrete 

banks and rip-rap bed

Steep Slopes, Urban 

Areas
None

ATV tracks, Discharge 

Structures

Concrete, cobble, 

gravel, sand

Some vegetation, concrete 

banks and rip-rap bed

Steep Slopes, Urban 

Areas, Walkway next to 

Interstate Highway

None
Roads, ATV tracks, 

Discharge Structures

Gravel, cobble, sand, 

concrete, mud

Some vegetation, concrete 

banks and rip-rap bed

Steep Slopes, Urban 

Areas
None

Roads, ATV tracks, 

Discharge Structures 
Gravel, sand, cobble 

Some vegetation, concrete 

banks and rip-rap bed

Urban/Industrial Area None
Roads, Discharge 

Structures
Cobble, gravel, sand

Some vegetation, concrete 

banks  and rip-rap bed
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Landscapes near the permanently flowing Class P reaches of River des Peres are primarily urban 
residential and industrial.  Permanent flows within these reaches are provided by Gravois Creek 
during low flow conditions, even when the upper River des Peres segments do not yield flow.  
Several sections of fencing bordered riparian areas adjacent to the River des Peres stream 
channel (Table 5).  Steep streambanks are sparsely vegetated and lined with concrete.  Stream 
beds were lined with rip-rap. 

 
Baseflows are transported in small subchannels within the larger trapezoidal channel.  The 
mean water depth from five representative transects was 0.5 ft. while the maximum observed 
depth was 1.35 feet at Site #17 (Table 6).  Channel substrate is mostly cobble and gravel with 
localized deposits of fine sediment near Site #17.  Waters were observed to be mostly clear or 
slightly green in color.   
 
MEC staff during October surveys did not observe recreational activities in these stream 
segments.  The only sign of human activity during the survey was the presence of a land 
survey crew near Site #20. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Transect Mean Depth Maximum Depth
(#) (ft.) (ft.)

Site #10 0.66 1.00
Site #11 0.73 1.08
Site #12 0.81 1.10
Site #13 0.99 1.50
Site #14 1.37 1.90
Site #15 0.59 1.00
Site #16 0.40 0.62

Class C Reach 0.79 1.90

Urban Area, Roads, 

Steep Slopes, Fence
None Roads Cobble, gravel

Some vegetation, concrete  lined 

banks and rip-rap 

Urban Area, Steep 

Slopes, Fence
None None Cobble, gravel

Some vegetation, concrete lined 

banks and rip-rap 

Urban Area, Steep 

Slopes
None None Cobble, gravel

Some vegetation, concrete lined 

banks and  rip-rap 

Urban Area, Steep 

Slopes, Fence
Survey Crew None Cobble, gravel

Some vegetation, concrete lined 

banks and rip-rap 

Urban/Industrial Area, 

Steep Slopes, Fence
None None Cobble, gravel

Some vegetation, concrete lined 

banks and rip-rap 

Urban/Industrial Area, 

Steep Slopes, Fence
None None Cobble, gravel

Some vegetation, concrete lined 

banks, rip-rap. mud 
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Four members of the River des Peres Watershed Coalition and fifteen nearby residents, 
employees, or passers-by were interviewed by MEC staff as part of recreational use surveys 
(Appendix D).  Questions asked of each interviewee include but are not limited to: 

 
Have you or your family used River des Peres for recreational purposes? 
Have you personally observed another party using River des Peres for recreational 
purposes? 
Have you heard of another party using River des Peres for recreational purposes? 

All interviewees responded that they had not personally used surveyed segments of River des 
Peres for swimming or other WBCR uses. Connie Recker, Community Center Director for the 
Salvation Army, had witnessed individuals swimming in River des Peres.  This incident occurred 
about ten years ago during moderate to high flow conditions in River des Peres.  The 
Senseney�s also stated that swimming was observed very infrequently during their 60 years of 
residing near River de Peres.  Two interviewees observed water skiing during the 1973 flood.  
Several interviewees witnessed or heard about individuals wading, canoeing, and fishing in the 
lower reaches of River des Peres.  Other interviewees have observed secondary contact uses, 
such as wading, in stream reaches well upstream of the study reaches (University City area). 

V.  WHOLE BODY CONTACT RECREATION USE CONSIDERATIONS 

A designated use may only be downgraded or removed if this use is not an existing use and is 
considered unattainable.  Therefore, the UAA process must include consideration of both 
existing uses and attainability of potential uses.  The following sections include existing use 
and use attainability considerations that provide the basis for the WBCR use 
recommendations. 

Provisions contained within the CWA prohibit removal of an existing use that was attained on 
or after November 28, 1975.  Use attainment is measured by assessing compliance with 
applicable water quality standards (beneficial uses and water quality criteria).  In the case of  
 
 

Transect Mean Depth Maximum Depth
(#) (ft.) (ft.)

Site #17 0.66 1.35
Site #18 0.49 1.15
Site #19 0.71 0.90
Site #20 0.41 0.80
Site #21 0.38 0.60

Class P Reach 0.53 1.35

*Site #22 was not measured due to vertical drop-off 

near Mississippi River.
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recreational contact uses (swimming, etc.), existing use considerations should be based upon 
attainment of both: 

The Beneficial Use, i.e. historic use of the waterbody in question for swimming, 
water skiing, skin diving, etc.; and 
The Water Quality Criteria that support the beneficial use, i.e. historic (after 
11/28/75) and current levels of pathogen indicator bacteria.  

 
In summary, a recreational use should be considered attained and existing when the 
waterbody is used for a specified recreational activity and is concurrently supported by levels 
of water quality adequate for the specific use. 
 

It is concluded that surveyed reaches of River des Peres are not frequently being used for 
WBCR during baseflow conditions based on: 
 

Absence of observed use by MEC staff; 
Absence of personal use by local citizenry;  
Very infrequent observed use by local citizenry during baseflow conditions; and  
Absence of substantive evidence such as rope swings, docks, diving platforms, etc. 

 
As discussed earlier, Connie Recker and the Senseney�s witnessed very infrequent swimming 
activities during periods of moderate to high river stages.  Presumably, higher flows provided 
sufficient depths for WBCR activities at the time swimming was observed.  Steep streambanks 
and intermittent fencing along the study reach may limit potential WBCR use by restricting 
access to the general public.  Swimming or WBCR should not be considered an existing use 
within surveyed reaches of River des Peres due to only very infrequent WBCR uses observed by 
interviewees.  

 

MDNR is proposing a tiered approach to recreational use classification.  The proposed 
Category A of WBCR (WBCR-A) will include waters that have been established as public 
swimming areas allowing full and free access by the public for swimming purposes and waters 
with existing whole body contact recreational use.  MDNR currently proposes this WBCR use 
category for waters that are currently designated for WBCR in Missouri�s Water Quality 
Standards.  Water quality criteria assigned to the proposed WBCR-A use are fecal coliform and 
E. coli geometric means of 200 and126 colonies per 100 mL, respectively.  These criteria are 
based upon an illness risk of 8 illnesses per 1000 WBCR exposures.  Proposed Category B of 
WBCR (WBCR-B) contains all other waters designated for WBCR not contained within Category 
A.  The proposed Missouri Water Quality Standards regulations include designation of River 
des Peres for WBCR-B use.  The water quality criterion assigned to WBCR-B is an E. coli 
geometric mean of 548 colonies /100 mL, based upon an illness risk of 14 illnesses per 1000 
WBCR exposures.  

 
A frequency plot of recreation season bacteria data collected by USGS several miles upstream 
of the study area near University City from 1997 through 2004 indicate that the proposed E. 
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coli WBCR-A criterion has been met once, at baseflow conditions, during the eight year period 
of record (Figure 3).  In addition, proposed WBCR-B E. coli criteria were exceeded by 87% of  
 
collected recreation season samples (Figure 3).  Recreation season geometric means listed by 
year and flow condition indicate that the proposed E. coli WBCR-A has never been met and 
proposed WBCR-B criteria was only met once in 2003 during baseflow conditions (Table 7).   
The existing fecal coliform WBCR-A criterion has not been met at University City during the 
eight year period (Figure 4, Table 8).  Available data indicate that water quality in reaches 
upstream of the study area do not meet criteria required to support WBCR uses during the 
recreation season.  
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1997 2 100,000 1997 1 100,000
1998 2 10,100 1998 1 1,700
1999 3 11,261 1999 2 1,673
2000 3 5,919 2000 2 2,400
2001 3 26,552 2001 1 1,200
2002 3 3,200 2002 2 917
2003 3 771 2003 2 478
2004 2 4,980 2004 2 4,980

1997 - 2004 21 7,456 1997 - 2004 13 2,102
*Geomeans based on less than 5 samples during steady-state conditions may not appropriately characterize 

central tendencies.  
 
 

1997 2 67,082 1997 1 30,000
1998 2 14,859 1998 1 2,400
1999 3 42,901 1999 2 9,165
2000 3 9,865 2000 2 4,472
2001 3 41,555 2001 1 23,000
2002 3 7,260 2002 2 3,458
2003 3 1603 2003 2 828
2004 2 3,082 2004 3 2,251

1997 - 2004 21 12,327 1997 - 2004 14 4,378
*Geomeans based on less than 5 samples during steady-state conditions may not appropriately characterize 

central tendencies.  
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A limited dataset is available within UAA study reaches from the USGS gage located at 
Morganford Road (Table 9).  The geometric mean of six recreation season samples do not meet 
bacteria criteria that support WBCR designation. In addition, the paucity of data collected at 
this site suggests that attainment evaluations are not appropriate. 
 
 

 
 
 
 
 
 
 
 
 

 

 

Information and data collected during this study suggest that WBCR uses are infrequent in 
lower River des Peres and do not represent an existing use that has been attained.  This 
existing use conclusion is based upon the absence of current WBCR use, historical (post-
11/28/75) evidence of only very infrequent WBCR use, and the prevalence of E. coli  and fecal 
coliform levels that exceed proposed water quality criteria that support WBCR use.  

The CWA precludes the removal of existing or attainable uses.  As presented above, WBCR use 
within River des Peres is not an existing use.  For WBCR to be considered unattainable, one or 
more of six conditions described in 40 CFR 131.10(g) and MNDR UAA protocols must be 
satisfied.  Multiple use attainability factors outlined in Federal regulations may apply to River 
des Peres, including use attainment prevented by:  natural concentrations of pollutants (Factor 
1), low flow, shallow conditions (Factor 2), non-remedial human caused conditions (Factor 3), 
hydrologic modifications (Factor 4), and substantial and widespread economic and social 
impacts (Factor 6).   
 

Bacteria in urban stormwater runoff and baseflow originate from numerous sources.  Bacterial 
source tracking studies completed in Blue River and Brush Creek, located within Kansas City, 
MO, yielded an even distribution between dogs (28.3%), geese (22.1%), humans (23.4%), and 
unknown sources (26.2%) (Wilkison et al. 2002).  Nationally, an intensive effort in San Diego�s 
Mission Bay determined 67% of pathogenic bacteria originated from avian sources, 9% from 
dogs, and only 5% from humans (Gruber et. al 2005).  MSD has contracted with the USGS to 
conduct a bacterial source tracking study to characterize pathogen levels caused by natural 
and human sources.  Results from the study may determine if natural bacteria alone could 
prevent WBCR use attainment. 

 

10/29/2002 3:00 314 24,000 39,000
6/9/2003 15:50 2.4 520 240

8/11/2003 13:15 0.3 470 270
10/9/2003 14:55 2840 84,000 63,000
5/17/2004 12:00 6.2 92 42
8/3/2004 15:45 10 420 88

2002 - 2004 (geomean) ----- 1,634 915
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MDNR has determined that natural, ephemeral, intermittent, or low flow conditions prevent 
WBCR uses if: 
 

the average depth of the waterbody is less than 1.64 feet over 50% of all the water 
surveyed from an observation point; or 
the maximum depth less than 3.28 feet. 

 
WBCR use is considered unattainable due to low flow and shallow conditions that are prevalent 
throughout surveyed stream segments.  Mean depths calculated from twenty-one 
representative transects was 0.6 ft. while a maximum transect depth of 2.05 feet was 
measured at Site #1.  A small localized pool with a maximum depth greater than three feet 
was noted near Site #15; however, this feature is not representative of the majority of 
surveyed reaches.  This pool is a result of scour from wet weather discharges and should be 
mitigated by MSD with ongoing channel maintenance efforts to prevent further scouring and 
stream instability. 

 

There are no municipal continuous point source discharges of bacteria upstream of the 
University City gage, yet proposed WBCR-A and WBCR-B criteria are exceeded 94% and 76% of 
the time, respectively, during baseflow conditions (see Section V.A.2.).  Influence from 
potential diffuse point sources are not presently quantified in the watershed.  However, 
landuses within the study area have remained essentially unchanged since 1975 based upon 
comparison of Webster Grove Quadrangle Maps generated in 1974 and 1998.  This observation 
suggests that urban stormwater water quality has not significantly changed since 1975.   
 
Attainment of WBCR uses may be challenging for many urban waters.  Median bacteria 
concentrations (fecal coliform - 5,081 colonies/100mL, E. coli � 1,750 colonies/100 mL) 
collected from urban stormwater as part of the EPA National Pollutant Discharge Elimination 
System (NPDES) Phase 1 stormwater program exceed WBCR-A and WBCR-B criteria (Pitt et al. 
2003).  As the quality of urban runoff is often associated with land use,  any significant 
changes to land use composition required to meet WBCR criteria may represent a non-
remedial condition that prevents use attainment. 

  

The channelization of River des Peres and development of its watershed represent hydrologic 
modifications.  Much of River des Peres is channelized and lined with concrete.  Coupled with 
increased runoff volumes and peak flows from impervious areas, channelized streams exhibit 
increased stream velocities for a given flow rate.  A frequency plot (Figure 5) of mean velocities 
for flows recorded at the Morganford gage was developed from the velocity-flow rating curve 
(Figure 6).  According to Hyra (1978), optimal water velocities for swimming range from 0.25 to 
0.75 feet per second (fps) while those exceeding 2 fps are considered marginal and unsafe at 
greater than 3 fps.  Marginal swimming conditions based on velocity boundaries are exceeded 
approximately 7% of the time at the Morganford gage and correspond to flows above 
approximately  235 cubic feet per second.  However, shear forces and extraction challenges 
presented by concrete embankments may cause safety risks at velocities less than 2 fps.   
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Further investigation into runoff and velocity regimes in the study area would allow 
identification of velocity hazards.   
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Mean depth thresholds (>1.64 feet) set forth in MDNR UAA protocols correspond to flows near 
161 cfs according to the depth-flow rating curve developed for the Morganford gage (Figure 
7).  This analysis demonstrates that WBCR uses may be unattainable due to hydrologic 
modifications.   
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These modifications result in high velocities during most periods of stormwater runoff when 
the depth is otherwise sufficient to support WBCR use.  However, the extent to which channel 
characteristics at the Morganford Road gage are applicable to ungaged sites within the study 
reach is uncertain.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MSD is in the process of developing a CSO Long Term Control Plan (LTCP).  As part of the LTCP, 
the economic impacts of different CSO control options will be evaluated.  The public 
participation process will also aid in determining the level of control and financial impact 
desired by the community.  Other cities, such as Boston, Portland, and Milwaukee, have found 
that support of swimming uses in urban streams is not economically feasible. 

VI.  CONCLUSIONS 

As currently delineated, the classified sections of River des Peres do not support existing 
WBCR uses due to the absence of observed or frequent historical recreational use and water 
quality that does not support the use.  Therefore, WBCR is not an existing use.   

 
WBCR use is not attainable for River des Peres and should not be designated as such.   
Low-flow, shallow conditions were observed at all twenty-two survey sites.  Although a small 
pool having depths greater than three feet was observed near Site#15, this area is not 
representative of the classified segments.  This pool is a result of scour from wet weather 
discharges and should be mitigated by MSD to prevent further scouring and stream instability.   
 
In addition to low-flow, shallow conditions preventing WBCR use attainability, several other 
use attainability factors may demonstrate that WBCR use is unattainable.  Additional 
information may be needed to determine if natural pollutant levels, non-remedial conditions, 
hydrologic modifications, or widespread economic impacts also support removing WBCR use 
for River des Peres. 

Depth = 0.22*Flow
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Site #1. Upstream View Site #1. Downstream View 

Site #2. Upstream View Site #2. Downstream View 
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Site #3. Upstream View Site #3. Downstream View 

Site #4. Upstream View Site #4. Downstream View 
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Site #5. Downstream View Site #5. Right Descending Bank View 

Site #6. Downstream View Site #6. Left Descending Bank View 
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Site #7. Upstream View Site #7. Right Descending Bank View 

Site #8. Upstream View Site #8. Right Descending Bank View 
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Site #9. Upstream View Site #9. Downstream View 

Site #10. Upstream View Site #10. Downstream View 
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Site #11. Upstream View Site #11. Downstream View 

Site #12. Upstream View Site #12. Downstream View 
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Site #13. Left Descending Bank View Site #13. Downstream View 

Site #14. Downstream View Site #14. Upstream View 



   

River des Peres  
Whole Body Contact Recreation Use Attainability Analysis  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Site #16 - Photos Unavailable 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Site #15. Upstream View Site #15. Downstream View 

Site #17. Upstream View Site #17. Downstream View 
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Site #18. Upstream View Site #18. Downstream View 

Site #19. Upstream View Site #19. Downstream View 
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Site #20. Upstream View Site #20. Downstream View 

Site #21. Upstream View Site #21. Downstream View 



   

River des Peres  
Whole Body Contact Recreation Use Attainability Analysis  

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Site #22. Upstream View Site #22. Downstream View 
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Distance Depth Distance Depth Distance Depth Distance Depth Distance Depth Distance Depth Distance Depth
(ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.)

0 0.00 0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.20 0.0 0.00
1 0.20 0.5 0.55 1.0 0.05 1.0 0.72 4.0 0.00 4.0 0.60 4.0 0.40
2 0.20 4.5 0.70 5.0 0.20 5.0 0.70 8.0 0.00 8.0 0.80 8.0 0.40
4 0.30 8.5 0.75 9.0 0.71 9.0 0.60 12.0 0.00 12.0 0.80 12.0 0.60
6 0.35 12.5 0.80 13.0 0.75 13.0 0.40 16.0 0.20 16.0 0.80 16.0 0.80
8 0.40 16.5 1.05 17.0 0.80 17.0 0.23 20.0 0.70 20.0 0.85 20.0 1.00

10 0.40 20.5 1.10 21.0 0.80 21.0 0.23 24.0 0.80 24.0 0.70 24.0 0.80
12 0.40 24.5 0.90 25.0 0.72 25.0 0.10 28.0 0.80 28.0 0.65 28.0 0.10
14 0.50 28.5 0.60 29.0 0.38 28.0 0.05 32.0 0.60 32.0 0.65 29.2 0.00
16 0.60 30.5 0.30 31.0 0.15 29.0 0.00 36.0 1.00 36.0 0.30 143.2 0.00

18 0.50 31.5 0.00 31.5 0.00 40.0 0.60 36.8 0.00 147.2 0.10

20 0.32 118.5 0.00 44.0 0.20 114.4 0.00 151.2 0.20

22 0.32 120.5 0.20 45.0 0.00 118.4 0.03 152.0 0.00

24 0.23 124.5 0.30 124.0 0.00 122.4 0.03

26 0.23 128.5 0.46 128 0.60 126.4 0.40

28 0.00 132.5 0.58 132 0.60 130.4 0.30

49 0.00 136.5 0.58 136 0.40 134.4 0.30
50 0.40 140.5 0.47 140 0.30 138.4 0.35

51 1.95 141.5 0.45 144 0.20 142.4 0.30

53 1.95 142.5 0.20 147.3 0.00 146.4 0.15

55 2.05 143.0 0.00 147.7 0.00

57 1.10
58 0.00
81 0.00
82 0.30
86 1.00
90 1.06

100 1.00

110 0.62
120 0.70
128 0.70

128.1 0.00
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Distance Depth Distance Depth Distance Depth Distance Depth Distance Depth Distance Depth Distance Depth
(ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.)

72.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00
76.0 0.05 0.5 0.80 2.2 0.20 1.0 0.15 2.0 0.25 1.0 0.20 1.0 0.30
80.0 0.05 3.5 1.03 6.2 0.50 4.0 0.22 7.0 0.60 2.0 0.40 5.0 0.90
84.0 0.10 6.5 1.10 10.2 0.80 8.0 0.62 12.0 1.00 3.0 0.95 9.0 1.30
88.0 0.20 8.5 0.70 14.2 1.00 13.0 0.75 17.0 1.10 4.0 1.40 14.0 1.70
92.0 0.27 9.5 0.30 18.2 0.85 18.0 0.90 22.0 1.10 7.0 1.50 19.0 1.80
96.0 0.70 11.0 0.00 22.2 1.00 23.0 0.93 27.0 1.10 8.0 1.10 24.0 1.90

100.0 0.80 63.0 0.00 24.2 0.72 28.0 1.08 32.0 0.90 12.0 0.80 29.0 1.90
104.0 0.95 68.0 0.60 25.2 0.52 33.0 1.00 37.0 0.80 16.0 1.10 34.0 1.80
108.0 1.00 73.0 1.05 26.2 0.10 35.0 1.00 38.0 0.25 20.0 1.20 39.0 1.50

112.0 1.00 78.0 1.60 27.2 0.00 36.0 0.80 39.0 0.10 24.0 1.20 44.0 1.25

116.0 1.20 83.0 2.00 38.0 0.50 40.5 0.00 28.0 1.20 49.0 1.30

120.0 1.20 88.0 1.30 40.0 0.10 31.0 0.90 54.0 0.80

124.0 1.00 93.0 0.50 40.5 0.00 33.0 0.50 56.0 0.75

128.0 0.65 98.0 0.60 35 0.00 58 0.20

130.0 0.00 103.0 0.35 59 0.00

108 0.25
113 0.20

118 0.30

123 0.20

128 0.70

133 0.70
138 0.70
143 0.65
148 0.60
153 0.50
156 0.50
158 0.00
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Distance Depth Distance Depth Distance Depth Distance Depth Distance Depth Distance Depth Distance Depth
(ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.)

0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.15
1.0 0.35 2.0 0.30 9.0 0.10 1.0 0.70 1.5 0.60 1.0 0.20 4.0 0.40
6.0 1.00 5.0 0.40 15.0 0.20 6.0 1.15 7.5 0.70 7.0 0.50 14.0 0.48

11.0 1.00 8.0 0.62 21.0 0.20 11.0 1.00 13.5 0.60 13.0 0.40 24.0 0.40
16.0 1.00 11.0 0.50 27.0 0.50 16.0 1.05 19.5 0.90 19.0 0.40 34.0 0.52
21.0 0.80 14.0 0.45 33.0 0.55 20.0 0.40 25.5 0.60 25.0 0.30 44.0 0.40
26.0 0.75 17.0 0.42 39.0 0.62 22.0 0.10 31.5 0.65 31.0 0.40 54.0 0.60
31.0 0.70 20.0 0.42 45.0 0.88 23.0 0.00 37.5 0.90 37.0 0.10 64.0 0.40
36.0 0.60 21.0 0.30 51.0 1.20 34.0 0.00 43.5 0.80 43.0 0.30 74.0 0.25
41.0 0.50 23.0 0.00 57.0 1.00 35.0 0.20 49.5 0.60 49.0 0.50 84.0 0.25

46.0 0.20 63.0 1.10 37.0 0.23 55.5 0.90 55.0 0.40 94.0 0.25

51.0 0.20 69.0 1.35 39.0 0.20 61.5 0.70 61.0 0.80 104.0 0.40

56.0 0.10 75.0 1.15 40.0 0.00 67.5 0.70 67.0 0.40 114.0 0.40

60.0 0.00 81.0 0.85 46.0 0.00 69.5 0.60 73.0 0.60 122.0 0.15

87 0.50 47 0.40 71 0.00 79 0.40 122.5 0.00

92 0.50 52 0.60 85 0.50

93 0.30 57 0.65 91 0.50
95 0.00 62 0.50 96 0.20

67 0.50 99 0.00

72 0.50

77 0.20

82 0.30
87 0.30
92 0.30
97 0.40

102 0.70
107 0.40
112 0.35

117 0.20
119 0.30
121 0.00
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Date/Time  Streamflow
Specific 

Conductivity
Fecal Coliform E. coli Condition Recreation Season

(M/D/Y 24:00) (cfs) (uS/cm) (col./100 mL) (col./100 mL) (Baseflow, Runoff) (Yes, No)

8/19/97 13:48 75.0 219 150,000 100,000 Runoff Yes
8/26/97 15:35 0.0 1,040 30,000 100,000 Baseflow Yes
12/16/97 8:35 ----- 1330 25000 21000 ----- No
2/24/98 14:30 0.05 1110 100 150 Baseflow No

4/3/98 9:08 ----- 263 92000 60000 ----- Yes
6/22/98 14:45 0.84 705 2400 1700 Baseflow Yes
12/1/98 8:35 0.47 543 3100 8000 Baseflow No

2/11/99 10:10 0.68 1320 4800 2400 Baseflow No
2/11/99 15:16 333 323 60000 36000 Runoff No
5/12/99 16:09 76 159 940000 510000 Runoff Yes
6/17/99 8:50 0.11 1020 4000 1400 Baseflow Yes
8/3/99 8:28 0.01 870 21000 2000 Baseflow Yes

1/6/00 7:40 0.03 535 680 350 Baseflow No
2/18/00 1:33 964 235 35000 28000 Runoff No
2/29/00 7:56 0.06 595 350 180 Baseflow No
5/7/00 1:21 229 343 48000 36000 Runoff Yes

6/15/00 8:15 0.06 429 4000 1800 Baseflow Yes
8/1/00 10:15 0.35 659 5000 3200 Baseflow Yes

12/19/00 9:20 0.35 4410 1300 1900 Baseflow No
2/27/01 8:20 0.81 101 4400 1700 Baseflow No

3/15/01 20:02 190 545 6300 3500 Runoff No
4/9/01 23:32 288 451 26000 78000 Runoff Yes

5/29/01 13:10 0.09 706 23000 1200 Baseflow Yes
8/27/01 11:30 0.01 887 ----- ----- Baseflow Yes

10/24/01 13:22 593 73 120000 200000 Runoff Yes
12/11/01 13:50 0.07 1000 500 47 Baseflow No

2/4/02 10:48 1.3 1600 6600 1600 Baseflow No
3/9/02 2:17 157 2100 56000 9500 Runoff No

3/25/02 3:00 717 214 ----- ----- Runoff No
5/30/02 9:55 0.81 780 13000 7000 Baseflow Yes
8/8/02 14:40 0.06 627 920 120 Baseflow Yes

10/29/02 1:56 15 369 32000 39000 Runoff Yes
12/17/02 14:10 0.22 3360 23 4 Baseflow No

2/4/03 15:00 0.71 2680 760 220 Baseflow No
3/19/03 8:52 161 565 22000 16000 Runoff No
6/9/03 11:30 0.3 1010 880 440 Baseflow Yes

8/12/03 12:45 0.06 847 780 520 Baseflow Yes
10/9/03 13:37 691 127 6000 2000 Runoff Yes
12/17/03 8:35 0.91 3600 11000 2400 Baseflow No
2/18/04 8:45 0.22 1990 1200 1600 Baseflow No
3/3/04 20:21 65 1400 140000 41000 Runoff No
5/18/04 9:30 0.16 1140 1900 6200 Baseflow Yes
8/3/04 10:15 0.01 930 5000 4000 Baseflow Yes  

 
 
 
 
 



   

River des Peres  
Whole Body Contact Recreation Use Attainability Analysis  

 

 

Date & Time  Streamflow
Specific 

Conductivity
Fecal Coliform E. coli Condition Recreation Season

(M/D/Y 24:00) (cfs) (uS/cm) (col./100 mL) (col./100 mL) (Baseflow, Runoff) (Yes, No)

10/29/02 3:00 314 1,450 24,000 39,000 Runoff Yes
12/17/02 11:00 2.4 1920 40 4 Baseflow No

2/3/03 10:45 3.2 2030 20 23 Baseflow No
3/19/03 11:09 752 744 74000 25000 Runoff No
6/9/03 15:50 2.4 769 520 240 Baseflow Yes

8/11/03 13:15 0.32 647 470 270 Baseflow Yes
10/9/03 14:55 2840 275 84000 63000 Runoff Yes
12/4/03 10:20 10 1060 710 830 Baseflow No
2/18/04 8:50 7.4 1550 77 52 Baseflow No
3/4/04 11:00 1010 623 190000 29000 Runoff No

5/17/04 12:00 6.2 932 92 42 Baseflow Yes
8/3/04 15:45 10 627 420 88 Baseflow Yes
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